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75 A ARIB KR T I T AR T A (RS A i) O

B/ME BAE LA
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Vo TE e PRI T FEDR A e — S e o £ P 50 L (2) 0.5 7 \Y;
Vo v PR R T R ) 05 Veet0.5 \Y
Ik LD KA V| <-0.5V 20 mA
lok 4 H AR LR Vo <-0.5V 5% Vg > Ve + 0.5V +20 mA
lo RS IR Vo =0 % Vge +25 mA
it Ve B GND HRS:H ) B it +75 mA
Ty 4hlR 150 °C
Tstg VA7 R -65 150 °C
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Vi N E 5.5 \Y
Vo i Y PR Vee \Y
loH e FEL ST RO Vee =5V £ 0.5V 8 mA
loL I HL P2 H LR Ve =5V £ 0.5V 8 mA
At/Av EYONEEW ETFECR PR R Vee =5V £ 0.5V 20 ns/V
Ta H AR REEA R 1 AR Y -40 125 °C
5.4 A MEREE B
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R0 ucitop) gizHhie (TR ) HH 96.4 67.8 °C/W
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5.4 #MEREER (42)
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Vg 45 58 HUBR R IE S 40 62.5 93.5 °C/W
R0 yc(bot) SEZATE (JRFS ) FABH 39.7 AiE °C/W

(1) ARBIHAEREEIRNELEE | WS A IC B3IV RAR RS 5

5.5 HAFE
£ A SR8 SR T [ TARIR BEVE B A A (BRAIE S A 3 )
2% RS v Ta=25°C -40°C £ 125°C B
= 1 R cc §
BME MEE BKNE| BME HEE BAE
lon=-50uLA 4.5V 4.4 4.5 4.4
VoH \
lon = -8mA 4.5V 3.94 3.8
loc=501A 4.5V 0.1 0.1
VoL \
loL =8mA 4.5V 0.36 0.44
V| =5.5V 8 GND Jf H. Vg = OV ,
I = 5.5V 0V % 5.5V +0.1 1| pA
V|=VCC§EGND 3 |O=0 ,VCC=
Icc 5.5V 5.5V 4 40| pA
—AMRAFIEN 3.4V, HABAA
Alee H1JE A Voo 5 GND 5V 1.35 15| mA
C V|=V¢c B GND 5V 4 10 10| pF
Co VO = VCC i GND 5V 5 pF
Cep T#, , F=1MHz 5V 106 pF
5.6 i} FFAFE
7E B AR AR A T I BSOS AT il G B IS (BRIESI A B )
Ta=25°C -40°C £ 125°C
25 B &M Vee LA
mim RE R RE
tH DRAF IS 3] CLK t ZJm il 5V £0.5V 0 0 ns
tsu 15 B I 1) CLR &bFERIRES 5V 0.5V 25 25 ns
tsu aciingl] CLK t Z i %R 5V 0.5V 4.5 4.5 ns
tw Sk e R 82 1) CLK i P Bl AR H 5V £ 0.5V 5 5 ns
tw ik e R 8 TR CLR fikrgF 5V £ 0.5V 5 5 ns
5.7 FrocietE
T2 HARBHOR A T IV TARR T B 1S (BRIES AU ) o S0 S0 E 15 H
Ta=25°C -40°C £ 125°C
2K AN ) | B () TR Vee BN ORE BAK| BN ORE Ek| P
£ f# H #H @& #H
Fumax - - C_ = 15pF 5V £ 0.5V 135 175 115 MHz
tpLH CLK Q C_ = 15pF 5V £ 0.5V 34 9 1 1.5 ns
tpHL CLK Q C_ = 15pF 5V 0.5V 34 9 1 1.5 ns
tpHL CLR Q C_ = 15pF 5V £ 0.5V 3.5 8.6 1 11 ns
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£ A RIEXGRAT T  TARR VG AN (BRAER AU ) « SIS HME 5 E

Ta =25°C -40°C £ 125°C
2K AN ) | B () HEHF Vee BN ORE BK| BN ORE Bk P
& & IR IR 1H iR
Fymax - - C, = 50pF 5V £ 0.5V 120 140 95 MHz
toL CLK Q C_ = 50pF 5V £ 0.5V 49 1 1 14| ns
- CLK Q C. = 50pF 5V £ 0.5V 49 1 1 14| ns
toHL CIR Q C_ = 50pF 5V + 0.5V 5 106 1 135 ns
5.8 MR ReiE:
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VoHy) i B/NEIAS Vou 4.4 4.7 v
Vilp) = PSR 2 \%
ViLp) R S IE S NGNS 0.8 \%
5.9 BHLAEVRR:
Ta=25°C ( BRIAEFSMER )
80 5
— 25°C 4.95
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/ 48
50 4.75
< \/V S 47
R e Ry N
< 2 Val L—1 > 46
] 4.55
20 45
4.45 -
ot - — ¢
0 4.35 — 125°C
43
05 1 15 2 25 3 35 4 45 5 55 25 225 20 175 15 -125 10 75 5 -25 0
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X R RP B RG], B8 2 B AR G R AT BB . Fra BN rh 35 B B A DL R )k AR g 4 L
PRR < 1MHz , Zo = 50Q , t < 2.5ns.

et AR, RRUGI R — MR B

Test —  — 3V

Point Input

From Output
Under Test
"
C Output
Waveform 1

|||—|

(1) CL BRI H R | )
P 6-1. HEBEA M0 SR | | )

Output ! o o )
Waveform 2 50% 50%

— — Vo
(1) tpLy A tppy 2 EIEEKE tod A .
& 6-2. B EITEAL IR
90% g% — Ve
Input | |
10% | | 10% oV
e S SRt
90% 90% ~ — Vor
Output | |
10% | | 10% v
R S I T
(1) t At Z M RIBCRE S t A
Bl 6-3. FLESTE , A Bt ]
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7.1 R

SN74AHCT164 J&—#k 8 fifsfraifiss , B 2 MEL 5 TEENHEITHA (A M B) UL~ RE#HE (CLR)
BN, ZREFEE AN B E S BTSSR M AN &R E e B AR RS S E e N
B 2R B L B ORGSR R B A A (AR, AT DALAE CLK Ay P T B A 1 B B S
Pi.

SN74AHCT164 ) CLK 5]y L THis il , #8121 e o P R s . 72 ETHT iR , Sk (A @
B) M AR L M G RAF AR — A AT A D IR A T A O EAR AL 1 2)  — DR AR . B — D E AR Qu
M AL R Bl i Z 57 . Xt CLR SRR 55 )5 , SN7T4AHCT164 2 LRV T A & A7 3 B B N2
BRAR T {E

7.2 hRETHER
TR — ° P R —
igr—nr i
B_:>— D ale—|p ale e o o D Q
NI T
o / 5 Additional
Shift Register
Stages
T
Qa Qs Qc Qp Qe QF Qo Qu
K| 7-1. SN74AHCT164 [{1Z4E K| ( EiB4E )
7.3 fF TR

7.3.1 P45 CMOS ¥R

s AT CMOS iRt o ARTE V47 R G AF T LABE AR AR U f AL SR8 (R SX B RE 0 PT BEAE 2
BN AR P S, L 2 e AT R AN R AF CAB LB AR #% o LN | i (0t RE 6 DR BN 1) FL AL L L 2R 1R RETS
ARSZRIERUE R, TIASBIR G ST BRI S 1F B D, DUE S R i M08 &4 o b AR £ 8T 2607 172
A R I AT IR FRAR -

ARAE I HOHESE CMOS it B ORAF TR o
7.3.2 328

T MF RS B Z R . D RERIE G D MUBIF A AN D RS | (EESE T HIE S R A A 2 AR
o

MBE ERE | MRS IR R R . SN AE S S #5E BRUOIRE

HBLE 0z {7451 3R Hp € 1) F VR TS BBl P D 3k v | B 1 8 Fh o (1 i IR S il S R AR
7.3.3 TTL A% CMOS A

UL PEELHE TTL 36755 CMOS Hii N . X e N4 [ 11 il BRI B R MBS TTL B a8 %4

TTL 5747 CMOS A NPT , I8 W BBy SN IR B PHAS | W8 TAF M R . BRI OL R
BEAE AR ZEX R ABIE (70 4 B (R s RN R A 2 “T#7 1 s RO IR R, SRR E R (R =V = 1)
A
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TTL #7275 CMOS # N B R N1E SIEA RO RS 2 (0 PR e 4 | i @2 i 17 26 v (R O\ i 3 sk 1) B 5ok
BIE Lo RS IHITEH SBEFEE KIFTRESEIRY . AFXBE LIS R | 211 CMOS A\ Z58 142 &
GYHTsEN N R R

EIGATHA] | AFATIHEE A EAE TTL 36478 CMOS #i N &% . A I N L JIAE Voo 8L GND 3. Wi &
GRS —H LSS, WA Ed e N R A P |, DALE X S ) B A R R N RS . R LR Bk T
ZRRE ; HEUER 10k Q HIHES | ol o LUK ST EoK.

7.3.4 AL RS

ems IF SR H TR A A IR OB, AR, T AR AN R DO AR, i 7-2 .

VYN
F i L 280 s A (3% € RME W] RE S 1R g1 o G SRR ST A AN iy 1 A R ATUE M L TN
ANt FE I T A 5 A A

IIIII.:II:

Deavice

Input

B 7-2. MR A R E R R SR E

7.4 B ThREAE K
2 7-1 %7 SN74AHCT164 [ IhRERE T .
£ 71. R
() "
A B CIR | CLK Rl
X X L X | BAEEREE.
L X H p | BRI
oAy A BT — SR BR
X L H ) T s 2 AF BRI  — A A
Fo Ay AR BT — I BR
H BG4S B4 B — G B

(1) H=mHERF, L=RBE8EF, X= A HFE
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8 N FH A S

&k

LUR BB 2 BE BANE T TI e, TI AR R e vk . T % 2 e e o2
EEHAE, PURRAEAINS B S AR A RS RE

8.1 MNARER

TEHERIHH | SN74AHCT164 A Tl LBUE /R a . H5HAth /O ¥ B8 A , SN74AHCT164 A5 B4 H 115 £
FIRBEAT 0] e ] UERL AT B GPIO Bl IARMAERME . BbAh | BB B N 51 TR J A7 5 NS AL o) .
R, B AR A IR R A o BRI ANE SRR, TR ABAL T 4H % . RC ATLUE
3] CLR 5110 ( Wl 8-1 Fiw ) |, HUBAL A AE 2 VIMa A 2%

8.2 HLAIN
VCC
VCC Seven Segment
R1 Qa—wWw— ¢ a
CLR A
ClI Qg VWA f ; )
= QC MN a
A Qo M b ¢
MCU B Qe AW DP
CLK Qr A c e c
Qg AV d
d
Qib——wmwm— e bP
GND
i
& 8-1. JLAU N FHAER]
8.3 Wi ESR

8.3.1 R RHEW

WRAR T 75 B U H TR AE & s 7724 TR e TG BBl o FE YR R TR A% TR A AT HF 1 350 03 ATl 0 B 28 1) L S R

1F U H A 2R B S SR AL A HL Y 5 T SNTAAHCT 164 AT A i H it B AR, B i b B K &S FEIRHL IR e (7R 22
HFE TRHIH ) DURTF R T AT MBS R 2 f . B2 F R e s B 5 1 B RS RN R B LR . AR A
BLERRT 2 X RAFE A H BT Voo IO HT .

Mo IR S HE N T FE LSS T SN74AHCT164 Fir A it v E N B RN b e KHUR IR |oe (75 A THF 1 F 5
H ) PLEFFRFT 7 R ATl A i 2 A B AR 2 2F X REE N L BT 32 1) 3t mT VB N ) /N R A HLRE o W PR AS B i
xR AH A BT GND [ K s B .

SN74AHCT164 7] LLIRBh B 28 /N T 85T 50pF A% , [R5 2 T A S0 R ek . o DUt In 58 KR 2314 41
o (HE AT 50pF.,

SN74AHCT164 nJ ABRENH Ry = Vollo ik e s fE 5 28 | far b s A RRAE 4 THF1# R Von M VoL &
Mo AERHSPIRES MR A % U e SORIIE R RS Voo 5104 I L IR FL R 2 18] 1) Z54E
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HIFERTLME ] CMOS 2775 Cpd i 5 iR L5 B AT 154

] LA P A fE 26 1 FIZ 3 (SLL) 1Rz (FHI#AF 1 PRI BT G & .
/J\ AD

X RAHUEHE P AN KB R SR T jmax) BT LSRR S AEROBEINBR 61 . 1520 I X RABUE 1
HHEAEfTE . SRAUX IRy 1 B R a5

8.3.2 M ANEEEM

NS5 AL Vi (max) 4 FEBIE AR T | B Vigming A BRI 8 T . AN 280 @ AT

187 HP R B R N HE R Y L

HAE RN L 2% 2 Voo Bt . WS N2 AER , War DB B e AR SN, S i 48 B fa

N, EIEAEIRAE R, WA DAV ERrel N R S N . BRI A FEGA S RS, R B TR
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
SN74AHCT164BQAR Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHT164
SN74AHCT164BQAR.A Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHT164
SN74AHCT164PWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 AHT164
SN74AHCT164PWR.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHT164

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN74AHCT164 :
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o Automotive : SN74AHCT164-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
SN74AHCT164BQAR WQFN BQA 14 3000 180.0 12.4 2.8 3.3 1.1 4.0 12.0 Q1
SN74AHCT164PWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74AHCT164BQAR WQFN BQA 14 3000 210.0 185.0 35.0
SN74AHCT164PWR TSSOP PW 14 3000 353.0 353.0 32.0
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GENERIC PACKAGE VIEW
BQA 14 WQFN - 0.8 mm max height

2.5x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4227145/A
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PACKAGE OUTLINE

BOAOO14A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD

Ifi 5 —

PIN 1 INDEX AREA /

N o
[{e =N

r (0.2) TYP

=
==

2
»
=

o !
Al oxgs
PIN 1 ID T 01®|c[A[B
(OPTIONAL) SYMM F.Lm(g-g Q}W@ITCLHJ

4224636/A 11/2018

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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BOAOO14A

EXAMPLE BOARD LAYOUT
WQFN - 0.8 mm max height

PLASTIC QUAD FLAT PACK-NO LEAD

|
|
|
(
EXPOSED METAL / \ SOLDER MASK - SOLDER MASK

: .
(20.2) VIA ‘ Bﬁ T T
TYP — 14X (0.6)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MAX 0.07 MIN METAL UNDER
ALL AROUND ﬂ h ALL AROUND 17— SOLDER MASK
(
«—— METAL e
T EXPOSED METAL

OPENING OPENING

NON-SOLDER MASK
© SD(IDEFlNED S SOLDER MASK
(PREFERRED) DEFINED

4224636/A 11/2018

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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BOAOO14A

EXAMPLE STENCIL DESIGN
WQFN - 0.8 mm max height

PLASTIC QUAD FLAT PACK-NO LEAD

i (2.3) T‘
| l=— (0.95) —~| |
i L 2X (0.5) ‘
| 1 | _h4 ‘
| L |
|
2
s :

| ‘ i J
e ==l es:
L . _—14X(0.25)
! 14X (0.6)
| 8
SYMM
€

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

88% PRINTED COVERAGE BY AREA
SCALE: 20X

4224636/A 11/2018

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J \ .\J!EXPOSED METAL

4220202/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B 12/2023

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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